Chromosome fragments have the potential to predict hyperthermia-induced radio-sensitization in two different human tumor cell lines.
Cellular radiosensitivity, assessed by loss of clonogenicity, has been shown to correlate with the number of radiation-induced chromosomal aberrations. Also an increased radiosensitivity by hyperthermia has been shown to correlate with an increase in chromosomal aberrations. Therefore, determination of the number of chromosomal aberrations might be used as an assay to predict the radiosensitivity of tumors pre-treated with hyperthermia at clinically relevant temperatures. The use of premature chromosome condensation combined with fluorescent in situ hybridisation (PCC-FISH) has been shown to be clinically applicable. Therefore, the use of chromosomal aberrations as determined with PCC-FISH for the prediction of hyperthermia-induced radio-sensitization in human tumor cells was investigated. Confluent cultures of SW-1573 (human lung carcinoma) and RKO (human colorectal carcinoma) cells were treated with 1 h 41 degrees C or 43 degrees C hyperthermia prior to gamma-irradiation. Clonogenic cell survival and induction of chromosomal aberrations (unrejoined chromosomal fragments and translocations), by PCC-FISH, were studied at 24 h after treatment. Pre-treatment with hyperthermia at 41 degrees C for 1 h enhanced the radiosensitivity of RKO cells but not of SW-1573 cells. Increasing the temperature to 43 degrees C for 1 h enhanced the radiosensitivity of SW-1573 cells. When radio-sensitization was observed, a significant increase in the number of unrejoined chromosomal fragments was found but the frequency of translocations was not increased. Hyperthermia-induced radio-sensitization is correlated with an increase in unrejoined chromosomal fragments. This suggests that determination of the number of chromosomal fragments after hyperthermia and radiation treatment might be used for the prediction of combined treatment response in cancer patients.